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Abstract 
 Studies Towards the Synthesis of Pancratistatin Analogues Employing PET-Initiated Carbocyclization of Silylenolethers. Chapter-I: Introduction This chapter describes an account of the isolation, biological importance and synthetic approaches developed towards Pancratistatin and its co-engeners. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO19.jpg" \t "_blank​) 
(+)- Pancratistatin (1), was first isolated by Pettit and co-workers in 1984 from the plant Pancratum littorale. It showed most promising anti-cancer and antiviral activities. It was found to be active against murine P-5076 ovarian sarcoma as well as against P-388 lymphotic leukemia. Five years later, Ghosal and co-workers isolated 7-deoxypancratistatin (2) from the bulbs of Haemanthus kalbreyeri which also showed similar biological activities with better therapeutic index due to decreased toxicity. Although Narciclasine (3) and Lycoricidine (4) were isolated from Lycoris radiate by Okamoto and co-workers in 1968, their activity in inhibiting the binding of tRNA to the peptide transferase centre of ribosomal subunit and thereby disrupting the protein biosynthesis in eukaryotic cells, was unveiled much later. Chapter-II: Synthetic studies towards Pancratistatin The main challenge involved in designing any synthetic route for 1 lies into the control of the trans-fused BC-ring junction (4a, 10b) and the stereo controlled installation of contiguous hydroxy functionalities located around the perimeter of the C-ring moiety. Our group have successfully demonstrated an efficient strategy for the intramolecular a-arylation of ketones by the reaction of silylenolethers to photoinduced electron transfer (PET) generated arene radical cations as shown in Scheme-I. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO20.jpg" \t "_blank​) 
Scheme-II In order to evaluate the success of above strategy towards pancratistatin synthesis, we first synthesized the Phenanthridone skeleton (17) as depicted in Scheme-III. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO21.jpg" \t "_blank​) Reagents and Conditions: a) TBSOTf, -50 o <\sup> ether, 3h, then 0 o <\sup> TEA, ClCO 2 <\sub>, 70 %; b) hn, DCN, H 2 <\sub> 6h, 72 %. 
Conjugate addition of piperonyl amine (14) to 2- cyclohexen-1-one (15) in the presence of TBSOTf in ether solution at -50 o <\sup>followed by the insitu protection of amino group gave silylenolether (16) in 70 % yield. PET-cyclization 16 in CH 3 <\sub> : H 2 <\sub>(24:1) system, afforded the Phenanthridone skeleton (17) in good yield. The stereochemistry of BC ring fusion (4a, 10b) was found to be trans based on PMR spectrum. 
After the successful prepararion of 17, we moved on to design the synthesis of (+)-2,7-dideoxypancratistatin (13) as an advanced model of 2. Initially we synthesized the cyclohexylidine protected enone (21) in four steps starting from 12 (Scheme-IV). Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO22.jpg" \t "_blank​) 
Reagents and Conditions: a) Cyclohexanone, p-TSA, PhH, DMF, reflux, 95 %; b) NaBH 4 <\sub>EtOH, rt, 2 days, 90 %; c) NaIO 4 <\sub>H 2 <\sub> 0 o <\sup> 0.5 h, 95 %; d) MsCl, TEA, DCM, 0 o <\sup> 1.5 h, 90 %. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO23.jpg" \t "_blank​) Various attempts were made towards the conjugate addition of piperonyl amine (14) to 21, however, all were unsuccessful. At this stage it was decided to change the protecting group. We felt that instead of cyclohexylidine protecting group, TBS protection would be ideal. The synthetic effort towards the making of diTBS proteted enone is shown in the Scheme- VI. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO24.jpg" \t "_blank​) 
Reagents and Conditions: a) PhCHO, PhH, DMF, p-TSA, reflux, 2 h, 80 %; b) H 2 <\sub>d-C, EtOH, 1 atm, 92 %; c) TBSCl, ImH, DMAP, DMF, rt, 72 %; d) NaBH 4 <\sub>EtOH, rt; e) LAH, THF, reflux, 30 %. 
The poor yield during the reduction of lactone 24 with LAH forced us to change the strategy. We could successfully over come this problem by protecting the triol 19 as tri-O-benzylether followed by cyclohexylidine deprotection with HOAc : H 2 <\sub>(80:20) system and subsequent protection as TBS ether afforded 28. Debenzylation followed by periodate oxidation gave the b-hydroxy ketone 29 which on b-elimination with MsCl/TEA gave the diTBS ether protected enone 30 as depicted in Scheme-VII. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO25.jpg" \t "_blank​) Reagents and Conditions: a) NaH, DMF, 50 o <\sup> BnCl, rt, 85 %; b) HOAc, H 2 <\sub> 50 o <\sup> 10 h, 95 %; c) TBSCl, ImH, DMAP, DCM, DMF, rt, 80 %; d) H 2 <\sub>d-C, EtOH, 1 atm, 100 %; e) NaIO 4 <\sub>EtOH, rt, 100 %; f) MsCl, TEA, DCM, 0 o <\sup> 95 %. 
Conjugate addition of N-lithiated piperonyl amine carbamate, prepared by the treatment of 11 with n-BuLi in HMPA at -78 o <\sup> followed by trapping of the resultant enolate ion as TBS enolether afforded silylenolether 31 in 95 % yield. Figure (​http:​/​​/​www.csirexplorations.com​/​images_et​/​a67_figureNO26.jpg" \t "_blank​) Scheme-VIII 
Reagents and Condiotns: a) n-BuLi, THF, -78 o <\sup> TBSCl, 95 %; b) hn, DCN, CH 3 <\sub>, H 2 <\sub> 6 h, 68 %; c) NaBH 4 <\sub>iPrOH, rt, 12 h; d) TBSCl, ImH, DMAP, DCM, rt, 24 h, 85 % over two steps; e) RuO 2 <\sub>NaIO 4 <\sub>EtOAc, H 2 <\sub> f) NaOMe, MeOH, reflux; g) TBAF, THF, 82 % over three steps. 
PET-cyclization by irradiating (Pyrex filter, >280nm, 450W Hanovia medium pressure lamp, 6h) a mixture of 31 and 1,4-dicyanonaphthalene (DCN) in CH 3 <\sub>:H 2 <\sub>(24:1) system and usual work up and chromatographic purification of the crude photolysate gave cyclized product 32 in 68 % yield as a single diastereomer 
Sodium borohydride reduction of 32 followed by the protection of the resultant alcohol moiety as TBS ether gave 33 in 85 % yield as a single diastereomer. Benzylic oxidation of 33 by utilizing a catalytic amount of RuO 2 <\sub>nd NaIO 4 <\sub>ollowed by carbamate and silyl deprotection gave 13, [a] D 25 <\sub> +90.91 o <\sup>c 0.055, MeOH), in overall 23 % yield. Chapter-III: Experimental This chapter gives detailed experimental procedures and spectral characterization of all the new molecules.

